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Dynamic thermal focus length of solid state laser measured by

polarization conversion

Luo Kuan, Wang Fei, Che Ying, Zhang Guoyu
(School of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: To measure accurately dynamic thermal focus length of laser crystal in solid state laser, a new
and accurate method for measuring dynamic thermal focus length by means of the indicator light
polarization converted was presented in the paper. A formula of dynamic thermal focus length was
established based on imaging theory of geometrical optics. An indicator light was traveled through laser
medium which possessed thermal lens effect round trips. The measuring beam was separated from the
optical path by a method of polarization converted. Then, the measuring beam was detected by CCD
camera. The experiment setup for measuring dynamic thermal focus length of laser crystal was put up
and the dynamic thermal focus length of laser crystal end-pumped and side-pumped were measured
respectively. The measuring error was analyzed at last. The result showed that the measuring error of
dynamic thermal focus length is only 0.8 mm by means of the indicator light polarization conversion, and
the error can completely meet the design requirements for laser cavity.
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Fig.1 Schematic diagram of geometric optical path
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Fig.2 Schematic diagram of optical path for combinative optical system
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Fig.3 Experimental setup (a)side-pumped laser and (b)end-pumped laser
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Fig.5 Curve of dynamic thermal focus length for side-pumped laser crystal
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Fig.6 Curve of dynamic and static thermal focus length for end-pumped

laser crystal
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Fig.7 Curve of dynamic thermal focus length for end-pumped laser crystal
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